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Detailed Action 

METHOD AND SYSTEM FOR SPLIT-PAIR RECEPTION IN TWISTED-PAIR 
COMMUNICATION SYSTEMS 

Response to Arguments/Remarks 

1. Claims 1 - 10 are pending in the application. Claims 2 - 10 are new. 

2. Applicant's arguments filed 12/22/2008 have been fully considered but they are not persuasive. 

3. Applicant argues that that though Applicant discloses the same basic configuration as Cioffi, 
Cioffi does not disclose of introducing a split-pair or any other receiver, which may be used to mitigate 
crosstalk between pairs of transmission lines as disclosed and claimed in embodiments of Applicant's 
invention as in new claim 2. Applicant also argues that the MIMO processing disclosed in Ginis can be 
used with the crosstalk cancellation of Cioffi in order to further reduce crosstalk on the transmission pair 
and is similar to Applicant's claimed invention, but again, does not disclose of introducing a split-pair or 
any other receiver as in new claim 2. 

4. Examiner replies that the rejections made were to the then pending claims. Furthermore, that 
split-pair receivers are used within the art, as cited below to inductively couple interfaces under different 
configurations. Examiner objects to claims 8 - 10 as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

a. A patent may not be obtained though the invention is not identically disclosed or described as set forth 

in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. Claims 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cioffi, et al (U.S. Patent 
5887032), hereafter Cioffi, in view of in view of Ginis et al (U.S. Patent 7158563) hereafter Ginis. 

7. In consideration of claim 1, Cioffi teaches a method for reducing signal distortion in a multiple 
line transmission system, the method comprising: using one or more split-pair receivers in a multilinear 
communications system to identify crosstalk on a pair of transceivers coupled to the split pair receivers, 
(3: [0044] read [a]s a crosstalk interference canceller for mitigating crosstalk interference induced by 
signals on a first line onto signals on a second line, .. an adaptive filter i.e. split pair receiver, for 
producing a crosstalk cancellation signal based on estimated coupling coefficients between the first line 
and the second line at predetermined frequencies and based on signals on the first line at the 
predetermined frequencies; ) where each split pair receiver receives a signal including the crosstalk from 
each transceiver (2: [0012] read the processing i.e. a post processing unit, and distribution unit 104 
services a multiplicity of discrete subscriber lines 1 12-1 through 1 12-n. Each subscriber line 1 12 typically 
services a single end user.) and provides a corresponding signal vector to a post processing unit; (3: 
[0044] read .. a subtractor for subtracting the crosstalk cancellation signal from the signals on the second 
line to produce a modified signal on the second line i.e. provides a corresponding signal vector to a post 
processing unit, the modified signal thereby having any crosstalk interference from the first line 
mitigated) 

8. However, Cioffi does not disclose performing MIMO post-processing on signal vectors received 
at a receiver from each transceiver and each split-pair receiver while minimizing crosstalk on pairs of 
lines in the multiline communications system with a frequency equalizer, 

9. Ginis teaches these limitations, in particular performing MIMO post-processing on signal vectors 
received at a receiver from each transceiver and each split-pair receiver while minimizing crosstalk on 
pairs of lines in the multiline communications system with a frequency equalizer. (21: [0051] read .. 
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preferred MIMO precoder described above corresponds to a single tone and is shown in FIG. 13. 
Combining the precoders of all tones and including the DMT transmitters and receivers, the vectored 
DMT system for downstream transmission is shown in FIG. 14 i.e. performing MIMO post-processing on 
signal vectors received at a receiver from each transceiver. ) 

10. It would have been obvious at the time the invention was made by a person of ordinary skill in 
the art to modify the signal distortion in a multiple line transmission system teachings of Cioffi with the 
MIMO post-processing teachings of Ginis. 

11. In this manner for a digital communication systems where the ttansmission medium consists of 
twisted pairs copper wiring (e.g. Digital Subscriber Line (DSL) systems, ISDN, HDSL, ADSL and 
VDSL, and Local Area Networks (LAN), such as Ethernet), where cross-talk is prevalent both as near- 
end crosstalk (NEXT) and far-end crosstalk (FEXT) interference, the spurious signals produced by these 
signals can be mitigated using a split-pair receiver to increase the dimension of the signal space used 
advantageously for crosstalk mitigation in the multiline system. 

12. Claims 2-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cioffi, et al (U.S. 
Patent 5887032), hereafter Cioffi, in view of in view of Ginis et al (U.S. Patent 7158563) hereafter Ginis 
and in further view of Curry (U.S. Patent 6379157) 

13. With regards to claims 2, Cioffi modified teaches the limitations of claim 1, but does not disclose 
connecting a first input of a first split-pair receiver to a tip of a first transceiver of the pair of transceivers; 
connecting a second input of the first split-pair receiver to ring of a second transceiver of the pair of 
transceivers; and connecting an output of the first split-pair receiver to the post processing unit. 

14. Curry teaches of connecting a first input of a first split-pair receiver to a tip of a first transceiver 
of the pair of transceivers; connecting a second input of the first split-pair receiver to ring of a second 
transceiver of the pair of transceivers; and connecting an output of the first split-pair receiver to the post 
processing unit. (10: [0012] read As found in conventional connectors, pairs of "tip" and "ring" wires 
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found in the conventional communication plug connector 40 are oriented to mutually couple magnetic 
flux to generate inductive coupling between the pairs. Typically, two pairs of wires, in particular, the 
center pair having the center "tip" wire 30a i.e. to a tip of a first transceiver of the pair of transceiver and 
the center "ring" wire 30b i.e. connecting a second input of the first split-pair receiver to ring of a second 
transceiver and the split pair i.e. connecting a first input of a first split-pair receiver having the split "tip" 
wire 34a and the split "ring" wire 34b are found to significantly contribute to crosstalk generated by 
mutual inductance. Both center and split pairs of wires found in the communication plug connector 40 
have inductive coupling with a negative polarity and thus, to compensate, inductive coupling with a 
positive polarity is added to the compensating jack connector 100.) 

15. It would have been obvious at the time the invention was made to a person of ordinary skill in the 
art to modify the teachings of Cioffi with the split-pair receiver teachings of Curry. 

16. In this manner, noise can be reduces as the added inductive coupling can reduce crosstalk on 
signals. 

17. With regards to claim 3, Cioffi modified teaches the limitations of claim 2, but does not disclose 
connecting a first input of a second split-pair receiver to a ring of the first transceiver of the pair of 
transceivers; connecting a second input of the second split-pair receiver to a tip of the second transceiver 
of the pair of transceivers; and connecting an output of the second split-pair receiver to the post 
processing unit. 

18. Curry teaches of connecting a first input of a second split-pair receiver to a ring of the first 
transceiver of the pair of transceivers; connecting a second input of the second split-pair receiver to a tip 
of the second transceiver of the pair of transceivers; and connecting an output of the second split-pair 
receiver to the post processing unit. (10: [0055] read A third layer, Layer C, comprises additional wire 
traces including spilt "tip" wire trace 134a and split "ring" wire trace 134b i.e. a first input of a second 
split-pair receiver to a ring of the first transceiver of the pair of transceivers that are electrically coupled 
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through the contact members 1 14 to the split "tip" wire 34a and the split "ring" wire 34b of the 
communication plug connector 40. i.e. connecting an output of the second split-pair receiver to the post 
processing unit. ) 

19. It would have been obvious at the time the invention was made to a person of ordinary skill in the 
art to modify the teachings of Cioffi with the split-pair receiverjeachings of Curry. 

20. In this manner, noise can be further reduced as the added inductive coupling can reduce crosstalk 
on signals. 

21. With regards to claim 4, Cioffi modified teaches the limitations of claim 1, but does not disclose 
connecting a first input of a first split-pair receiver to a ring of a first transceiver of the pair of 
transceivers; connecting a second input of the first split-pair receiver to a ring of a second transceiver of 
the pair of transceivers; and connecting an output of the first split-pair receive to the post processing unit. 

22. Curry teaches by symmetry of connecting a first input of a first split-pair receiver to a ring of a 
first transceiver of the pair of transceivers; connecting a second input of the first split-pair receiver to a 
ring of a second transceiver of the pair of transceivers; and connecting an output of the first split-pair 
receive to the post processing unit. (10: [0012] read As found in conventional connectors, pairs of "tip" 
and "ring" wires found in the conventional communication plug connector 40 are oriented to mutually 
couple magnetic flux to generate inductive coupling between the pairs. Typically, two pairs of wires, in 
particular, the center pair having the center "tip" wire 30a i.e. to a tip of a first transceiver of the pair of 
transceiver and the center "ring" wire 30b i.e. connecting a second input of the first split-pair receiver to 
ring of a second transceiver and the split pair i.e. connecting a first input of a first split-pair receiver 
having the split "tip" wire 34a and the split "ring" wire 34b are found to significantly contribute to 
crosstalk generated by mutual inductance. Both center and split pairs of wires found in the 
communication plug connector 40 have inductive coupling with a negative polarity and thus, to 
compensate, inductive coupling with a positive polarity is added to the compensating jack connector 100.) 
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23. In regards to claim 5, Cioffi teaches of a multiline communication system for reducing signal 
distortion, the system comprising: a first and second pair of lines in the multiline communication system; 
(3: [0044] read [a]s a crosstalk interference canceller for mitigating crosstalk interference induced by 
signals on a first line onto signals on a second line, .. an adaptive filter i.e. split pair receiver, for 
producing a crosstalk cancellation signal based on estimated coupling coefficients between the first line 
and the second line at predetermined frequencies and based on signals on the first line at the 
predetermined frequencies; ) a first and second transceiver electrically connected to the corresponding 
first and second pair of lines; a split-pair receiver electrically connected to a line of the first pair of lines 
and a line of the second pair of lines and configured to identify crosstalk on the first and second 
transceivers; (2: [0012] read the processing i.e. a post processing unit, and distribution unit 104 services a 
multiplicity of discrete subscriber lines 112-1 through 1 12-n. Each subscriber line 1 12 typically services a 
single end user i.e. first and second transceiver electrically connected to the corresponding first and 
second pair of lines: .) 

24. However, Cioffi does not disclose performing MIMO post-processing on signal vectors received 
at a receiver from each transceiver and each split-pair receiver while minimizing crosstalk on pairs of 
lines in the multiline communications system with a frequency equalizer, 

25. Ginis teaches these limitations, in particular performing MIMO post-processing on signal vectors 
received at a receiver from each transceiver and each split-pair receiver while minimizing crosstalk on 
pairs of lines in the multiline communications system with a frequency equalizer. (21: [0051] read .. 
preferred MIMO precoder described above corresponds to a single tone and is shown in FIG. 13. 
Combining the precoders of all tones and including the DMT transmitters and receivers, the vectored 
DMT system for downstream transmission is shown in FIG. 14 i.e. performing MIMO post-processing on 
signal vectors received at a receiver from each transceiver. ) 
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26. However Ginis does not disclose post-processing on signal vectors received at each transceiver of 
the pair or transceivers and the split-pair receiver, wherein the split-pair receiver receives a signal 
including the crosstalk from the first and second transceivers and provides a corresponding signal vector 
to the post- processing unit, and wherein the post processing unit is further configured to minimize 
crosstalk on the first and second pair of lines in the multiline communication system with the frequency 
equalizer. 

27. Curry teaches of connecting a first input of a first split-pair receiver to a tip of a first transceiver 
of the pair of transceivers; connecting a second input of the first split-pair receiver to ring of a second 
transceiver of the pair of transceivers; and connecting an output of the first split-pair receiver to the post 
processing unit. (10: [0012] read As found in conventional connectors, pairs of "tip" and "ring" wires 
found in the conventional communication plug connector 40 are oriented to mutually couple magnetic 
flux to generate inductive coupling between the pairs. Typically, two pairs of wires, in particular, the 
center pair having the center "tip" wire 30a i.e. to a tip of a first transceiver of the pair of transceiver and 
the center "ring" wire 30b i.e. connecting a second input of the first split-pair receiver to ring of a second 
transceiver and the split pair i.e. connecting a first input of a first split-pair receiver having the split "tip" 
wire 34a and the split "ring" wire 34b are found to significantly contribute to crosstalk generated by 
mutual inductance. Both center and split pairs of wires found in the communication plug connector 40 
have inductive coupling with a negative polarity and thus, to compensate, inductive coupling with a 
positive polarity is added to the compensating jack connector 100.) 

28. It would have been obvious at the time the invention was made to a person of ordinary skill in the 
art to modify the teachings of Cioffi modified with the split-pair receiver teachings of Curry. 

29. In this manner, noise can be reduced as the added inductive coupling can reduce crosstalk on 
signals in a system for split -pair MIMO reception using twisted -pair wires. 
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30. With regards to claim 6, Cioffi modified teaches the limitations of claim 5, but does not discloses 
a first and second analog front end circuit electrically connected to the respective first and second pair of 
lines in the multiline communication system and the respective first and second transceivers. 

3 1 . Curry teaches a first and second analog front end circuit electrically connected to the respective 
first and second pair of lines in the multiline communication system and the respective first and second 
transceivers. (See FIG. IB is a schematic diagram illustrating a conventional technique for transmission 
of communication signals using differential circuitry and a twisted pair wire cable.) 

32. It would have been obvious at the time the invention was made to a person of ordinary skill in the 
art to modify the teachings of Cioffi modified with the analog front end teachings of Curry. 

33. In this way, analog front end circuitry that can be used in a manner of design where noise can be 
mitigated and crosstalk reduced. 

34. With regards to claim 7, Cioffi modified teaches the limitations of claim 5 and where the first and 
second pair of lines comprise a twisted pair (1 : [0024] read Bi-directional digital data transmission 
systems are presently being developed for high-speed data communication. One standard for high-speed 
data communications over twisted-pair phone lines i.e. where the first and second pair of lines comprise a 
twisted pair that has developed is known as Asymmetric Digital Subscriber Lines (ADSL). ) , but does 
not discloses of copper lines. 93 

35. Curry teaches of using copper lines (13: [0004] read the PC board shown in FIG. 5 comprises 
first and fourth wire trace layers 150 and 166 made from 1.5 oz finished copper, second and third wire 
trace layers 156 and 160 made from 2.0 oz finished copper. ) 

36. It would have been obvious at the time the invention was made to a person of ordinary skill in the 
art to modify the teachings of Cioffi modified with the copper conductor teachings of Curry. 

37. In this manner the signal can generated with a economical, ubiquitous, and efficient conductor. 
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38. The system of claim 5, wherein the line of the first pair of lines is a transmitting line and the line 
of the second pair of lines is a transmitting line. 

Allowable Subject Matter 

39. Claims 8 - 10 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 

40. The basis for allowance is the limitation is that none of the prior art references teach of where the 
line of the first pair of lines is a receiving line and the line of the second pair of lines is a transmitting line 
or wherein the line of the first pair of lines is a transmitting line and the line of the second pair of lines is a 
transmitting line. Further, none of the prior art discloses a first split pair receiver and a second split-pair 
receiver electrically connected to a receiving line of the first pair of lines and a transmitting line of the 
second pair of lines, where the first split-pair receiver is electrically connected to a transmitting line of the 
first pair of lines and a receiving line of the second pair of lines. 

Conclusion 

4 1 . Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to HENRY BARON whose telephone number is (571)270-1748. The examiner can normally 
be reached on 7:30 AM to 5:00 PM E.S.T. Monday to Friday. 

42. If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Seema Rao can be reached on (571) 272-3174. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

43. Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
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direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

/H. BJ 

Examiner, Art Unit 2416 

HB 

/Kevin C. Harper/ 



Primary Examiner, Art Unit 2416 



